Comparison of PEC performances of aH, sdH, rgH I, rgH II, rgH III and NiFeO x /rgH II samples. The photocurrents of sdH 500 (annealed at 500°C) were less than 10µA. For clarity, dark currents were not shown.
Supplementary Figure 3.
Comparison of PEC performance of present result with those of Hamann and C. Li with a-Si photocathode 1, 2 . The caveat of using simple figure-of-merit (such as V on ) to describe the performance of a photoelectrode is self-evident in the figure shown above. While the turn-on voltages may be comparable, the results obtained by Can Li et al. 1 and Thomas Hamann et al. 2 trail ours by a large margin in all other aspects. 
Supplementary

Supplementary Discussion
The carrier concentrations were measured using Mott-Schottky plots, where the capacitance of the space charge region is plotted against the applied potential. Under ideal conditions, MottSchottky relation (1) describes the plots.
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Here C s is the space charge layers capacitance per unit area, e is the fundamental charge of an electron, ε is the dielectric constant of the semiconductor, ε 0 is the permittivity of vacuum, N D is the charge carrier density, V sc is the applied potential, and V fb is the flat band potential. Firstly, we assumed each nanowire hematite as cylinder of radius R and calculated their surface area by considering parameters such as electrode surface area, diameter, thickness, and density of nanowires per unit area and normalized the space charge capacitance to C s (Supplementary Table 2 ). Their N D were obtained by employing Eqs (2) and (3) derived from cylindrical shape instead of flat surface (Supplementary Table 2 , Supplementary Figure 6 ).
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